Abstract-This paper gives a detailed information about how the Hispanic learners take advantage of a group of videos on various topics of Physics. These topics are selected from the curriculum of a bachelor engineering education program (undergraduate studies) in a higher education institution (HEI). The videos are classified according to the topic involved, and the whole experiment is carried out during 2 years. The gap genre and demographic of Hispanic learners is addressed in the paper.
I. INTRODUCTION
Global internet usage, on an average, has been increasing during the last years around the world [1] [2] . The presence of internet in diverse activities carried out for the human beings change their habits in different ways. Taking into account the manner in which the new generation of students acquires knowledge and their acquaintance with internet, it is not hard to say that the teaching-learning process for the future generations will coexist with tools based on internet.
There are different ways to introduce the internet tools in the educational process for different fields [3] [4] . These ways can vary depending on the aims of the lectures or courses. These tools can be included in the educational process from a simple communication between the professor and students using the electronic mail, until a more complete and detailed platform with tutorial videos, forums, and evaluation systems for the assignments.
Currently, the tool included in the teaching-learning process plays an important role in the education systems at different levels, from the primary school to higher education. Some studies about the use of different internet tools in education have been carried out, for example, Wikipedia [5] or Web 2.0 [6] . One example of internet use on the teaching process is the massive open online course (MOOC); this modality has created a big impact on the society, and many Higher Education Institutions (HEIs) have taken part in it [7] [8] . MOOCs allow the learners to acquire knowledge in the form of courses given by several universities around the world using different pedagogical practices [9] . In addition, a study comparing the online and face to face learning process has been carried out [10] showed that learning style and flexibility are important during the learning process.
Most of the MOOCs have a group of videos (10 -40 min length) as means to give information to the learners. Based on the mentioned characteristic, the authors considered that one of the applicable ways to share the information with the students is video explanation, and therefore; a group of videos was developed. More details about the videos are given in the corresponding section.
For this work, a YouTube channel was created with the aim of sharing information about selected topics of Physics according to the curriculum of engineering programs of a South-American HEI. Although there are several YouTube channels with videos related to Physics, there is no independent research about the approach of this tool over the learners. What do the students think about the traditional lectures? Is the information the learners can find in an academic YouTube channel really helpful? What are the demographic characteristics of the Physics learners? Is there a significant genre difference of learners who are looking for Physics topics? These and other questions will be answered in this paper. The main objective of this study is to present the analytic results of the implemented experiment, and with the information presented in this paper, the readers can have a general insight of what a group of videos can achieve in different ways.
The rest of the paper is organized as follows: Section II explains the methodology applied in a general view. Section III refers to the characteristics of the videos: the selection of the topics, length of the videos and their topic classification. Section IV mainly focuses on the findings and discussions. Finally, the conclusions of the work are presented.
II. METHODOLOGY
Like most pedagogical researches, the aim of this work is to explain the different behaviors of the learners when they are exposed to a pedagogical tool. In this case, the pedagogical tool applied is a set of videos uploaded in a YouTube channel. More details about the topics and video characteristics are given in the next section.
The whole project was carried out in 24 months. The complete period is divided into four clearly defined subperiods or stages. Table I shows the monthly distribution of each sub-period. During each sub-period, different activities were performed.
As mentioned, for each sub-period, different activities were performed such as: stage for recording and video publication, stage for answering questions from the learners and interactions, and finally the corresponding stage to collect the information and measure the approach of the experiment. Each activity was performed at a different period, according to the Fig. 1 . The details about the activities involved in the experiment are as follows:
 Recording and uploading videos: All the videos were recorded once per week and uploaded immediately after they were obtained. This activity was carried out during the 1st period of the project.  Interaction with the learners: While the videos were uploading, the learners were interested in the information presented, and they were asking different questions related to the topics. The questions were answered once a week to supply new information if needed. This activity was performed during the 1st -3rd period of the project.
 Collecting information and reporting: With the help of analytic tools supported by YouTube, the information can be collected in order to be presented. This stage corresponds to the last part of the project, where the information obtained is tabulated and presented.
III. PEDAGOGICAL TOOL DESIGN
The tool applied in the experiment corresponds to videos with explanations about several topics of Physics. The selected topics form part of the curriculum of Physics courses for engineering programs at HEI in South America.
There have been several studies related to the lack of concentration when the students acquire a passive position mode of learning [11] . The mentioned situation is critical if a long period lecture is considered. Some studies revealed that the concentration decreases after around 15 -30 min of initiation of the lecture [12] [13] .
Based on the aforementioned context, the length of the videos applied in this experiment is around 10 min. Because the targets of this project are the Hispanic learners, the videos were recorded in Spanish language. There are some videos that, because of the difficulty of the topic, take longer than the mentioned time. The specific length of the videos will be detailed later in this section.
Each video corresponds to the explanation with either one physical law or one example solution in the simplest way without losing the physical meaning or mathematical procedure. The total number of videos is 47, divided into 3 main groups. Table II shows the group of videos and the number of videos in each group.
The topics of Physics were selected according to the curriculum of the engineering program, and labeled as Group A, Group B and Group C.
Group A corresponds to a basic level of Physics, similar to the college level, i.e., ending the high school. The topics treated are: vectors, kinematics and dynamics. The topics presented in Group B are: linear momentum, angular momentum, work, and energy. Videos related to electrostatics and magnetism were grouped into Group C.
The average length of videos belonging to Group A is 07:40 min; instead, the length for videos of Group B and C are 08:26 and 09:33 min, respectively. The length of the videos corresponding to each group is depicted in detail in Figures 2 -4 . Considering the time length of all the channel videos, a histogram is presented in Figure 5 . The picture shows a very good approximation of a normal distribution. There is only one video in the group of the longest videos (900 -1000 s), and one video in the group of shortest videos (200 -300 s). On an average, the length of the videos for the channel is around 526.09 s, i.e., 8.77 min. There is no considerable difference between the median value and the average. The median value is equal to 504 s. Based on the histogram, most of the videos have a length between 300 and 900 s (5 -15 min).
These videos were recorded and uploaded to one personal YouTube channel to analyze the searching and approaching among the learners in different Hispanic countries. The results are given in the next section.
IV. FINDINGS
As shown in Fig. 1 , the data are collected during the 4th period. Different aspects related to the learners are presented in this section. These results are obtained using the analytic tool provided for YouTube.
A. Demographic approaches
The findings presented in this sub-section correspond to the genre, age, and geographical location of the learners.
Genre approach. Figure 6 depicts the findings related to the genre of learners looking for Physics topics on YouTube based on the videos uploaded. This result shows that female learners represent somewhat three times lower than the male learners. The male-female ratio is 2.57, which shows a big gender gap in learners looking for lectures related to Physics at undergraduate level.
Age of the learners. Although there is a considerable difference in the genre of the learners, the age distribution of the genres is similar. The measure found that most of the learners are of age 18 -24 years, for both males and females. In the first and third group, i.e., 13 -17 and 25 -34 years, there is a difference in behavior. For 13 -17 years group, female learners are more interested in looking for Physics topics, whereas for 25 -34 years group, male learners are more interested in the mentioned topics.
Geographical location of the learners. Because the YouTube platform has free access around the world, the videos were watched from 157 countries. In this section, the countries placed in the top 10 position for number of views and watching time are presented.
During the 1st -3rd period, according to Table 1 , the videos obtained 570,561 views. From this, 91.1 % corresponds to the top 10 countries. Figure 8 shows the countries with the most number of views. The results in Fig. 8 agree with the aim of this study because the countries that participate with most views correspond to countries where the first spoken language is Spanish.
B. Electric Load profiles estimation
Based on the exposure time of the learners, the picture has slightly changed. This change is presented in Fig. 9 . Fig. 9 . Countries with the maximum watching time during the measuring period Comparing Fig. 8 and Fig. 9 , there is only one exchange position between the learners from Ecuador and Chile; however, the behavior of the other learners is similar.
B. Quantitative analysis
The 47 videos were uploaded to the YouTube channel corresponding to a total recorded time of 412 min; it is approximately 6.87 h. However, the time during which the videos were watched is significantly high. Figure 10 shows such a relationship. The watched time of the videos is around 37,000 h, i.e., more than 4 years. In that sense, YouTube represents a very good platform to share information during the learning process to reinforce the understanding of different topics of Physics.
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in comparison with the other groups. The specific topics are given in Table III . In Table 3 , the first column represents the simplified name of the videos, the second column is the group to which each video belongs, and the last column is equivalent to the number of times that the video was watched. The values of the last column are expressed in thousands, and were calculated as the total time watched over the recorded time for the corresponding video.
C. Qualitative analysis
To describe the effect that the group of videos can have on the learners, some comments will be presented in this section. Some of the comments made by the learners compared the traditional lectures with the video that they have watched. The following are some selected comments: Although almost all the comments for the videos are positive, there are some comments where the learners expressed negatively. For instance: "Please, do not use so technical terms," this can occur because when the learner is looking for information, there is no specification of the level of the minimum required knowledge prior to watching the video.
Most of the comments address to conclude that the videos were watched after the learner was trying to understand the topic using their own notes or textbook. Therefore, if these videos are expected to be used in a flipped classroom process [15] [16] [17] , they can save a lot of time in the learning process.
There is no relationship between the number of comments posted in the videos with the number of views for each video. The latter can occur due to either the difficulty of the topic or the possibility to clarify some aspects beyond the information presented.
V. CONCLUSIONS
The present project allows one to know the topics that the learners from Hispanic countries are looking for. Based on the videos of selected topics of Physics uploaded, several conclusions can be presented.
For Hispanic learners, it is most helpful to watch a short video with concise information than a longer video; this can be concluded based on the comments and the retention measurement. The Hispanic male-female ratio of learners looking for Physics videos is around 2.57, which show a huge genre gap. The topics shown in the videos correspond to undergraduate studies in engineering; therefore, most of the learners fall in the age of 18 -27 years. The target learners are mainly, i.e., more than 90%, from countries where Spanish is the mother tongue.
Taking into account the "recorded time" and "watched time", YouTube appears to be a powerful tool for sharing knowledge, explanation, and interaction with learners. Similar tool to the proposed has been applied along with the teachinglearning process in MOOCs, and it can be implemented in flipped classrooms. However, the length of the videos plays an important role in the success of the methodology applied.
According to this experiment, the students like to clarify or reinforce more information related to two-and threedimensional physical situations. Additionally, they had several questions related to the applications of arithmetic tool in Physics, i.e., differential and integral calculus.
